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Introduction

* Floods and droughts happen around the world
each year.



2010 Floods in Pakistan
(S9.5 billion in damage
to property, crops and
infrastructure; Death toll

~2000)

2011 Mississippi
River Flooding
(Damages: USS2 to
4 billion)




Droughts in Yunnan,
China in 2009-10 (S1.1
billion in crop
damage)

2012 North
American
Droughts (one
of the worst)




Introduction (cont.)

Research and applications require
observational data

Satellite remote sensing data products play an
important role in remote and data sparse
regions

Data services are important to facilitate
research and applications

Examples of applications will be presented



Data Products at NASA Goddard Earth
Sciences Data and Information
Services Center (GES DISC)

Precipitation (TRMM and others)
Hydrology (NLDAS, GLDAS)

Reanalysis (MERRA, Modern-Era Retrospective
Analysis for Research and Applications)




Precipitation Data Products at GES DISC

Near-real-time products:

 TMPA 3B42RT (3-hourly, 0.25 deg., 50° S — 50°
N) Jan. 2002 — present

e Daily (0Z —217) derived from 3B42RT

3—haourly TMPA—RT 06Z15Nov2012
Accumulated Rainfall [mm]
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Precipitation Products (cont.)

Research quality products:

e TMPA 3B42 (3-hourly, 0.25 deg., 50° S—50° N)
Jan 1998 — present

e Daily (0z —21Z) derived from 3B42
e TMPA 3B43 (monthly, 0.25 deg., 50° S — 50° N)

Monthly TRMM 3B43(V7) Aug2Q12
Accumnulated Rainfall [mm
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Other Precipitation Products

TRMM orbital products (case studies,
algorithm development)

TRMM Level-3 gridded products (inter-
comparison, uncertainty)

Multi-satellite and gauge combined products
(GPCP, 2.5 deg, 1979 - present)

Gauge only products (GPCC, Willmott)



Other related products:

* Precipitation (TRMM and others)

* Hydrology (North American Land Data
Assimilation System (NLDAS) and Global Land
Data Assimilation System (GLDAS) data products
(both generated by GSFC's Hydrological Sciences
Branch).

* Atmospheric dynamics (Modern Era
Retrospective-Analysis for Research and
Applications (MERRA) data assimilation datasets
(generated by GSFC’s Global Modeling and
Assimilation Office)



Snow, Soil Moisture, ET Products Summary

Source/product Spatial Spatial Temporal Temporal
Coverage | Resolution Coverage Resolution

MERRA: Global 2/3° x1/2° 1979-present 6-hourly, Monthly

Rain rate, fractional snow

cover, shnow mass, snow

depth,

snow melt

multi-layer soil moisture, ET

GLDAS: Global 1° x1° 1979-present 3-Hourly, Monthly

Snow melt, snowfall rate, snow
water equivalent, multi-layer
soil moisture, ET

and
1948- present (phase
2)

NLDAS:

Snow melt, snowfall rate, snow
water equivalent, multi-layer
soil moisture, ET

North America

0.125° x0.125°

1979-present

Hourly

Source: NASA Remote Sensing Training
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Data Services

User friendly TRMM Online Visualization and Analysis System (TOVAS; URL:
http://disc2.nascom.nasa.gov/Giovanni/tovas/);

Mirador (http://mirador.gsfc.nasa.gov/), a simplified interface for searching,
browsing, and ordering Earth science data at GES DISC;

Simple Subset Wizard (http://disc.sci.gsfc.nasa.gov/SSW/ ) for data subsetting and
format conversion;

Data via OPeNDAP (http://disc.sci.gsfc.nasa.gov/services/opendap/) that can be
used for remote access to individual variables within datasets in a form usable by
many tools, such as IDV, McIDAS-V, Panoply, Ferret and GrADS;

GrADS-DODS Data Server or GDS (http://disc2.nascom.nasa.gov/dods/);

The Open Geospatial Consortium (OGC) Web Map Service (WMS)
(http://disc.sci.gsfc.nasa.gov/services/wxs ogc.shtml) that allows the use of data
and enables clients to build customized maps with data coming from a different
network;

Providing NASA gridded hydrological data access through CUAHSI HIS (Consortium
of Universities for the Advancement of Hydrologic Science, Inc. - Hydrologic
Information Systems).



http://disc2.nascom.nasa.gov/Giovanni/tovas/
http://mirador.gsfc.nasa.gov/
http://disc.sci.gsfc.nasa.gov/SSW/
http://disc.sci.gsfc.nasa.gov/services/opendap/
http://disc2.nascom.nasa.gov/dods/
http://disc.sci.gsfc.nasa.gov/services/wxs_ogc.shtml

Giovanni TOVAS

* Easy to visualize and analyze precipitation
data (area plot, time series, Hovemoller
diagrams), without downloading data

e Data output in several formats (binary, ascii,
HDF, NetCDF, kmz, etc.) for further analysis



Products in TOVAS

* Near-real-time

* Rainfall Archives

* Ground Observation Archives
* Other Ancillary Products



Precipitation

TOVAS Landing Page

.
b=

-
.

+ OVERVIEW

You are here: GES DISC Home » Precipitation » TRMM Online Visualization and Analysis System (TOVAS)

+ DATA HOLDINGS

TRMM Online Visualization and Analysis System (TOVAS)

+ DOCUMENTATION

Welcome to TOVAS, a member of the Giovanni (GES-DISC Interactive Online Visualization ANd aNalysis Infrastructure) family, which provides users with an easy-to-use, Web-based

interface for the visualization and analysis of global precipitation data.

Additional Features

News

+
+ Alerts
+ Tools
+ Science Focus
+ Applications
Instruments
Links

FAQ

ALERTS

/\07/09/2012 - Replacement TRMH
Data Products for Juby 8-8th, 2012
(DO 188-190)

reported on Jul 09, 2012

&.ZC‘ 2012) PPS TRMM Data
Processing Delay (DOY 160)

reported on Jun 11, 2012

&_RMM W7 3842 and 3643 in
irador Now

reported on May 31, 2012

/\03/12/2012 - Replacement TRMM

2412 Data Products for March 08,
2012

reported on Mar 12, 2012

&83.912'2012 - Status Update of
[TRMM 3842 3B43

reported on Mar 12, 2012

/A0
[TRMM 3B4

012 - Status Update of
2, 3843

reported on Jan 19, 2012

Welcome to TOVAS, a member of the Giovanni (GES-DISC (Goddard Earth Sciences Data and Information Services Center) Interactive Online Visualization AMd aMalysis Infrastructure) family,
which provides users with an easy-to-use, Web-based interface for the visualization and analysis of global precipitation data. See the FAQ for further usage on this tool.

Instances

Near-Real-Time Monitoring Product (For research, use Archive Data)
Experimental Real-Time TRMM Multi-Satellite Precipitation Analysis (TMPA-RT): 3B42RT
Daily Global and Regional Rainfall (3B42RT derived)

TMPA-RT Intermediate IR Product: 3B41RT (VAR)

TMPA-RT Intermediate Microwave Product: 3B40RT (HQ)

Satellite Rainfall Archives

Monthly Global Precipitation (GPCP)

3-hourly TRMM and Other Rainfall Estimate (3842
Daily TRMM and Other Rainfall Estimate (3B42 V7
Monthly TRMM and Other Data Sources Rainfall Estimate (3B43, 3412, 342

Ground Observation Archives
Monthly Willmott and Matsuura Global Precipitation (1950 - 1999)

Monthly GPCC Rainfall (1986 - Present, Monitoring Product)

Rainfall Product Intercomparison

Inter-Comparison of Rainfall Climatology non-java version)

Beta Prototype: Inter-Comparison of TRMM L-3 V& and V7 Monthly Products
Beta Prototype: Inter-Comparison of 3-hourly Precipitation Products

Beta Prototype: Inter-comparison of Daily Precipitation Products

Cllmatology

Continued improvement of this online tool, and the production and dissemination of these data sets, depends on your (our users,l rnformrng us on how you have used this tool and these data. We
are particularly interested in the value of this lool and these data sels o your research. Please send your comments fo help-dis 5 gsit.nasa.gov.

References:
Acker, J. G. & Leptoukh, G. (2007). Online analysis enhances use of MASA earth science data. Eos, Trans.,, Amer. Geophysical Union, 88 (2),14,17.

Berrick, S.W.,, Leptoukh, G., Farley, J.D., and Rui, H. (2009). Giovanni: A Web service workflow-based data visualization and analysis system. |EEE Trans. Geosci. Remote Sens., 47(1), 106-113.




% Giovanni - TRMM Online Visualization and Analysis System (TOVAS) - Mozilla Firefox

Eile Edit Wiew History Bookmarks Tools Help
@ - ‘x| @ | http:/fgdatal.sci.gsfc.nasa.govidaac-bin/G3/gui.caizinstance_id=TRMM_Monthly v | |[Cl- 5
= x = = = -
TRMM Online Visualization and Analysis System (TOVAS)
TRMM Level-3 Monthly Products.
Remove All
This web based tool is designed for visualization and analysis of the TRMM Level-3 data products. Users can generate plots for Lat-Lon Map, Time Series,
Hovmoller diagram and more. Animation is available for Lat-Lon Maps. Results can be downloaded in HDF, NetCDF, ASCIl, and Google Earth KMZ formats.
Note: The latent heating products of TRMM 2A12 and 3A12 over ocean surfaces should be regarded as experimental. Please confer first with the algorithm
developers (by contacting the GES DISC) when using the latent heating product over ocean. Over-land latent heating estimates from TRMM products 2A12
and 3A12 should not be used, as they have not been evaluated quantitatively or qualitatively.
Select Constraints:
— Spatial
Press 'Shift' key to draw & zoom window || Mouse wheel zooms in and out || Enter selection coordinates below
OpPan @ Draw Box West [-180 JNadnifs0 South: [-50 East:[180 | Update
 Vertical Profile
Select a vertical profile range. The range selection is disabled unless a qualifying parameter is selected. In order to enable this option (and populate the list with values), select a 3D parameter.
3D parameters have at least three dimensions and are labeled with a '(3D)' in the 'Parameters’ section.
NOTE: Selecied 3D parameters must have the same vertical {i.2, 3rd dimension) units in order 1o enable the vertical ievel menu.
Upper Level |:|
Lower Level E
[ Par:
Display: Data PraductInfo [ Climatalogy infa [l units  [] Parameters with = 2 Dimensions [ Only Parameters with Climatology
Analysis Options: & Parameter O Climatology ' Anomaly
~TRMM Level-3 Monthly Products
[] TRIMM 3B43 V6(1335/m1/04 - 2008¢4 1/30) -
Parameter Iata Product i
Rain Rate TRMM_3B43.006 1892i01 - 2008411
[0 Relative Error TRMM_3B43 006 19938i01 - 2008011
[ TRIMM 3A12 V6(1397/12/01 - 2008¢11/30) -
Parameter Tata Product I =
O Cloud lce TRMM_3A12.008 1997/12- 2008011
[0 cloud Liguid WWater TRMM_3A12 006 1887/12- 200811
[0 Conv Rain Rate TRMM_3A12.006 1997712 - 2008/ 1
[0 Latent Heating TRMM_3412.008 1997112 - 200811
O Precipitation Ice TRMM_3A12.006 1997712 - 2008/ 1
0 o isosi TERh 17 0n& 1aa7m anar1 A
[ TRIMM 3A25(1957/12/01 - 20081 1/30) -
Parameter Tata Product I =
[0 Cond Mean Rain Rate (0.5%0.5 deg) TRMM_2A25.008 1997/12 - 2008011
O cCond Mean Rain Rate (5.0x5.0 deg) TRMM_3AZ5 006 1887/12- 200811
O cConv Mean Rain Rate 0.5x0.5 deq) TRMM_3A25 006 199712 - 200811
[0 Conv Mean Rain Rate (5.0¢5.0 deg) TRMM_3A25.006 1897112 - 2008011
O Conv Rain Pixel Count (0.5x0.5 deg) TRMM_3A25006 1997712 - 200811
- o el oL TERh nng 1an7m angr1 )
—Temporal
Begin Date  Year Montl (Date Bagin: Dec 1997)
End Date  Year Montt (Date End: Now 2008)
These are maonthly products
Select Visualization:
| LatLan man, Time-averaged ~| ization Help
[_Generate Visualization |[ Reset | .
Connecting ko gdev.sci.gsfe.nasa.goy.




) Giovanni - TRMM Online Visualization and Analysis System (TOVAS) - Mozilla Firefox
File Edit Wew History Bookmarks Tools  Help

@ - c (R | @ | hitp:jjgdatal.sci.gsfe.nasa. govidaac-binfG3 results. citwsid=1229636251 1887 app=lationplotainstance_d=TRMM_Monthly, 57 ~ ' ).'

~
National Aeronautics
and Space Administration
TRMM Online Visualization and Analysis System (TOVAS)
TRMM Level-3 Monthly Products.
M Rermaove All
J Visualization Results| Download Data  Product Lineage  Acknowledgment Policy
TRM_3B43.0?§WIEB s?-ﬂte [mm hr]
180
I I I [Ioe=—
& .21 L0430 084 0BS 1.07 1.28 1,48 1.7 1.92 213
Refine Constraints*
*Applies to the whole results set (all plots)

Connecting to gdev.sci.gsfc.nasa.gov...




% Giovanni - TRMM Online Visualization and Analysis System (TOVAS) - Mozilla Firefox
Eile Edit Yiew Bookmarks

& -c

Y [ visualization Results | Download Data

History Tools Help

Product Lineage Acknowledgment Policy )

‘st | @ | http:figdatal.sci.gsfc.nasa.govidaac-bin/G3jresults. caizwsid=1229636251 1887 &app=lationplotainstance_id=TRMM_Monthlygsid= 17 ~ |

Refine Constraints [Top]:

These are monthly products.

— Spatial
Press 'Shift' key to draw a zoom window || Mouse wheel zoo in ut |l Enter selection coordinates below
O Pan @ Draw Box West:|-180 ﬂ\ North: |50 South: [-50 ‘ East 180 | Update
— Temporal
Begin Date  Year[2008 ~| Month |Nov v |(Date Begin: Dec 1957)
End Date  Year[2008 v | Month |Nov | (Date End: Nov 2008)

Edit Preferences [Top]:

—Plot Preferences

Image Width

Image Height

700

Decoration Flag @& Yes OMNo

Color Bar Mode: O Dynamic @ Pre-Defined O Custom
Palerte:
Min Value: .
o ALE p vaiues.
Max Value:
o] i ALL p, vafues.
Projection | Equidistant Cylindrical -

Smooth Flag ©Yes CRo

Set the width of the plot image (in pixels)

Set the height of the plotimage {in
pixels)

Determine whether decorations (axes
reticles, labels, etc) are displayed for
the resultant images

Select color map mode, select a palette,
or, if shown in this preference bloc,
specify min and max parameter value to
map. The 'Palette’ and Min/Max Value
options are enabled only when the
'Custom’ mode is selected. Values
entered for 'Min Valus' and 'Max Valus'
will override parameter specific values
for parameter min and manx,

respectively

Select a projection for the plot(s)
Determine whether the pixel

interpolation should use a smoothing
routine

[ Submit Refinements ][ Reset ]

&

Responsible NASA Official: Steven.J Kempler@nasa.gow
Wilebh Curator: Stephen W Berriclk aweb-contact-disc@listsery.gsfc nasa . gow:

+ Privacy FPolicy and Important Motices

+ Contact Us

%

I Connecting ta gdev.sci.gsfe.nasa. gov




©J Giovanni - - Mozilla Firefox

File Edit Wew History Bookmarks Tools Help

@ - c (oY I & | hitp:ffgdatal s gsfo.nasa.govidaac-hin/G3 download cgitwsid=1 229636251 1 587 &app=latlonplotéinstance_id=TRMM_Monthlyis 57 -

National Aeronautics Search DISC
and Space Administration

TRMM Online Visualization and Analysis System (TOVAS)
TRMM Level-3 Monthly Products.

Home Results #1 @
.

“isualization Results | | Download Data | Product Lineage  Acknowledgment Policy

Download source data products and data products derived from Giovanni processing stages. For simplicity purposes, only the initial retrieval and final rendering phases are currently
accessible for downloading. Supported download formats are HDF, NetCOF(NCD), ASCI, and KMZ. To download multiple files at once, select the desired files (from any section) by
clicking on their associated checkboxes, and then click 'Download in Batch’'.  Note: that 'n/a’ reans that a file size or other colurmn value is not available; 'saa’ means that a file is
exactly the same as the previous one in the list. Also, not all services and data products support all download file formats.

Initial Data Retrieval

Data Product Start Time File Size (I Download Files

TRMM_3B43 006 (precipitation) 2006-11-01T00:00:007 3897081 0 o . ]
Two Dimensional Map Plot

Input Files Start Time File Size () Download Files

TRMN_3B43.006 (precipitation) 2008-11-01700:00:002 2308671 7 woe| 7 INeo] [

Qutput Files KMZ

pracipitation. TRMM_3E43.006. Areahap 2008-11.gif O

@ Responsible NASA Official: Steven.J Kempler@nasa.qov

+ Contact Us
Weh Curator: Stephen W Berrick «web-contact-disci@listsery. gsfo nasa.govs

+ Privacy Policy and Important Motices

Dane




©J Giovanni - - Mozilla Firefox

File Edit W¥iew History Bookmarks Tools Help

@ - c {at I @ | http:/fgdatal.sci.gsfc.nasa,govidaac-bin/a3productLineage  cairsid=12296359441 2998instance_id=TRMM_MonthlyworkFlowFile 57 -

National Aeronautics Search DISC
and Space Administration

TRMM Online Visualization and Analysis System (TOVAS)
TRMM Level-3 Monthly Products.

Home Results #1 @
L

Remove All

“isualization Results | Download Data | | Product Lineage | Acknowledgment Policy

Browse the processing details of the Lat-Lon map, Time-averaged visualization service.

Data Fetching

Fetched data file(s) using and termporal constraints of 2003-11-01T00:00:00Z to 2003-11-307T00:00:007 | then extracted parameter(s): Rain Rate from TRMW_3B43.006
Parameter Masking

Mo masking was performed, as specified by the inputs.

Grid Subsetter

Extracted spatial subset of each parameter in previous step using spatial constraint of South: -50 Marth: 50 East: 180 WWest: -180

Time Averaging

Averaged all parameters at each grid point over a time period of 2003-11-01T00:00:00Z to 2003-11-30T00:00:00Z

Dimension Averaging

Averaged parameter(s) aver the selected spstial area of South: -50 Morth: 50 East: 180 West: -130 for collapse with area averaging method: Area Weighting = 1
Two Dimensional Map Plot

Generated image(s) with options:
Map Projection = latlon
Smooth Type =3

Dane

@r Responsible NASA Official: Steven.) Kempler@nasa.gov

Web Curator: Stephen W Berrick sweb-contact-disc@listser.gsft.nasa.gow:

+ Privacy Policy and Important Botices

+ Contact Us




TOVAS Functions:

e Animation

eLat-Lon Area Plot, Time-averaged
eLat-Lon Plot, Difference Map
eLatitude-Time Hovmoller Plot
eLongitude-Time Hovmoller Plot
eCorrelation Plot

«Cross-Map Plot (Latitude-Height)
«Cross-Map Plot (Longitude-Height)
«Cross-Map Plot (Time-Height)
«Scatter Plot

eScatter Plot, Time-averaged
«Time Series, Area-averaged

e Time Series Difference

e Time Series, Area Statistics



Other Features:

Climatology

Anomaly

Fine tune graphic output

Output in other formats (e.g., NetCDF)
Google Earth KMZ file output

FAQ and documentation

Help desk



2012 Midwest Droughts

TRMM_3B843.007 Angmaly_of Rain Rate [mm/hr]
Jun2012)
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Hurricane Sandy

3—hourly TMPA—RT 002230¢t2012-217280¢t2012
Accumulated Rainfall [mm]
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Summary of Projects and Data
Products at GES DISC
http://mirador.gsfc.nasa.gov

LPRM (6) The LPRM Level 2 (swath) and LPRM Level 3 (gridded) data sets contain land surface parameters, surface soil moisture, land 1897 | 2012
surface (skin) temperature, and vegetation water content derived from passive microwave remote sensing data, using the Land
Parameter Retrieval Model (LPRM). The initial versions ofthese data sets are based on the passive microwave measurements
from the Advanced Microwave Scanning Radiometer-Earth Obsernving System (AMSR-E) instrument on the NASA EOS Agua
satellite (data archived at the Mational Snow and Ice Data Center, NSIDC). There are two separate Level 3 daily products, one
ascending and one descending. The data set covers the period from June 2002 to Octaber 2011, when AMSR-E stopped
Mﬁojecls ‘ Science Areas : producing data. To mitigate the latter stoppage, the LPRM has also been applied to the passive microwave measurements
from the Tropical Rainfall Measuring Mission (TRMM) Microwave Imager (TMI), product 1811. There are also two separate Level
3 LPRM-TMI daily preducts, one nighttime and one daytime. LPRM-TMI covers the period from December 1997 to present.
\ Spatial resolution of all Level 3 products is 0.25 degree. All the data are stored in netCDF format
Tovs| | UARS |
MERRA (63) The Modern Era Retrospective-analysis for Research and Applications (MERRA) products are generated using Version 5.2.0 of || 1979 | 2012
Project Description Start || End the GEQS-5 DAS with the model and analysis each at 1/2x2/3 degrees resolution. Three-dimensional analyses are generated
Year || Year every 6 hours, and 3- dimensional diagnestics, describing the radiative and physical properties of the atmosphere, are 3-hourly.
. ) The product suite includes analyses on the native vertical grid as well on pressure surfaces. Two-dimensional data, including
A-Train {30) Collocated with CloudSat subsets of MODIS/Aqua, AMSR-E/Aqua, OMIfAura, and POLDER/PARASOL. 2004 || 2012 surface, fluxes, and vertical integrals, are produced hourly. The product suite includes monthly and monthly diurnal files. The
ACOS (2) The ACOS Level 2 product set consists of products that focus on measuring column- averaged CO2 dry air mole fraction (xco2). || 2000 || 2012 E‘;S\mzrtandtl;gllflgl;gigsr?r::eurgneiilgnqguzﬁtﬁfa;:tsilrsatfsen\ﬂrfltr;legggh{;l]gagl 19291998, 1998 - present Data are being
The measurements are extracted from observations made by JAXA's Greenhouse gases Observing SATellite (GOSAT).
AIRS (37) Tne_ Atmospheric Infrared Sounder [AIRS_) is a_faclllty instrument aboard the secu_nd Ear_th Observing System [EUS} polar- 2002 || 2012 MEaSUREs (54) IS';OS*‘SQ‘T;;T?JQE;SSUEg;SFJE{%?F[f;.rg\l:USSAa;g]532?:;LZQSJISSUC‘SCT:;I}T{!U?J; lﬁp‘ggdctjeldl‘eurﬁtgfng;r;liosf;gle;]agzlzy;t:&ﬂrggmg [ 2
orbiting platform, EOS Aqua. In combination with the Advanced Microwave Sounding Unit (AMSU) and the Humidity Sounder for (ESDRs), including Climate Data Records.
Brazil (H3B), AIRS constitutes an innovative atmospheric sounding group of visible infrared, and microwave sensors. Global
coverage will be obtained twice daily (day and night) on a 1:30pm sun synchronous orbit from a 705-km altitude. For LS (49) The Microwave Limb Sounder (WLS) aboard the EOS-Aura spacecraft (launched July 15, 2004)measures microwave 2004 || 2012
processing convenience, the data is divided inta 6-minute files for Level 1 and 2 data mare info emissions from the Earth's limb at 118, 190, 240 and 640 GHz, and 2.5 THz These measurements allow MLS to derive vertical
profiles of ozone, water vapor, OH, HO2, CO, HCHN, N20, HMNO3, HCI, HOCI, CLO, BrO, and S02, as well as temperature, cirrus
GLDAS (12) The Global Land Data Assimilation System (GLDAS) is generating a series of land surface state (e.g., soil moisture and 1948 || 2012 ice, relative humidity with respect to ice, and geopotential height
surface temperature) and flux (e.g., evaporation and sensible heat flux) products simulated by four land surface models (CLM,
Mosaic, Noah and VIC). Current data holdings include a set of 1.0 degree resolution data products from the four models, MSU (8) The Wicrowave Sounding Unit (MSU) scans the atmespheric column in four channels in the region of 50-60 GHz and provides || 1979 | 1994
covering 1979 to the present, and a 0.25 degree dala product from the Noah model, covering 2000 to the present. daily observations of Lower Troposphere Temperature (LTT), Upper Troposphere Temperature (UTT), Lower Stratopshere
Temperature (LST) and eceanic Precipitation (OP). The Limb corrections have been applied to the off-nadir observations. MSU
GOCART (8) The Goddard Chemistry Aerosol Radiation and Transport (GOCART) model simulates major tropospheric aerosol 2000 || 2007 has been flown on number of NOAA Polar Orbiting Environmental Satellites (POES)since 1979.
components, including sulfate, dust, black carbon (BC), organic carbon (OC), and sea-salt asrosols. The following is a brief
description of the model. The GOCART model uses the assimilated meteorological fields of the Goddard Earth Observing MEESPI (16) The NASA Northern Eurasia Earth Science Parinership Initiative (NEESPI) data holdings focus on collecting satellite remote 2000 || 2012
System Data Assimilation System (GEOS DAS), generated by the Goddard Global Modeling and Assimilation Office. The model sensing data from different sensors in support of the NEESPI scientific objectives
has a horizontal resolution of 2 deg latitude by 2.5 deg longitude or 1 deg by 1 deg, and 20-55 vertical sigma layers (depending
on the version of GEOS DAS). NLDAS (5) The North American Land Data Assimilation System (NLDAS) provides precipitation, land-surface states (e.g., soil moisture 1979 | 2012
and surface temperature), and fluxes (e.g, radiation and latent and sensible heat fluxes) by integrating observations from
HIRDLS (6) The High Resaolution Dynamics Limb Sounder (HIRDLS) aboard the EQS Aura spacecraft (launched July 15, 2004) measures 2005 || 2008 numerous sources combined with land-surface modeling. Phase 2 of MLDAS comprises hourly data from Jan 1979 to present
infrared emissions in 21 channels ranging fram 6.12 to 17.76 microns. These measurements are used to derive vertical (with a 2-to 5-day lag) at 1/8th-degree grid spacing over the contiguous United States and parts of Canada and Mexico
profiles of Ozone, HNO3, Water Vapor, Methane, N20, NO2, N205, CFC11, CFC12, aerosols, and atmospheric temperature, as
well as the locations of polar stratospheric clouds and cloud tops. Atthis time, only Ozone (03), Nitric acid (HNO3), CFC-11, OmI (42) The Ozone Monitering Instrument (OMI) aboard the EOS Aura spacecraft (launched July 15, 2004) is a nadir pointing hyper- 2004 || 2012
CFC-12, Aerosol Extinction {12.1 micron), Temperature, Geopotential Height and Cloud Top Pressure are available spectral imaging sensor that provides daily global measurements of earth-atmosphere back scattered radiances in 1560
wavelength bands in the ultraviolet and visible speciral region (264 to 504 nm) at a spatial resolution of 13x24 km. Also once a
LIMS (2) The Limb Infrared Monitor of the Stratosphere (LIMS) instrument measured verical profiles of temperature, geopotential height, || 1978 || 1879 meonth, OMI provides measurements in a spatial zoom mode at a resolution of 13 x 12 km. These measurements are usedto
and mixing ratios of 0zone (03), nitrogen dioxide (NO2), water vapor (H20), and nitric acid (HNO3). The LIMS instrument was retrieve column amount of 03, NO2, 802, and Aeresols (four of the U.S. Environmental Protection Agency's six criteria
launched on the Nimbus-7 satellite and was operational for about seven months from 25 October 1978 until May 28, 1979 leénamsl‘ as well as HCHO, Br0, OCIO, Ozone Profiles, Effective Cloud Fraction and Pressure, and Surface Erythemal UV-B
rradiances




Summary of Projects and Data
Products at GES DISC (Cont’)

SBUV (4)

Ozone Profile and Total Column Ozone Version-8 data from MASA SBUY sensor on Mimbus-7 and NOAA SBUVIZ sensars on
MOAA-09, 11 and 16 (data released on DVD in 2004)

1978

2003

SORCE (7)

The Solar Radiation and Climate Experiment (SORCE) mission measures the solar radiation incident at the Earth's
atmosphere. Data products are available containing the total solarirradiance, and solar spectral irradiance, both at 6 hourly
and daily averages.

2003

2012

SSBUV (2)

The Shuttle Solar Backscatter Ultraviolet (SSBUY), nearly identical to Mimbus-7 SBUY and NOAA SBUVIZ instruments flown on
eight space shuttle missions (1989-1996) provided eanth-atmosphere backscattered radiances at 12 UV wavelengths between
252-340 nm and solar spectral UV irradiances over the wavelength range 200-406 nm with a resolution of 1.1 nm. Ozone
profile, ozone total column, aerosol indeyx, effective scene reflectivity and solar spectral irradiance data retrieved from these
observations were used for the validation of satellite measurements.

1989

1996

TOMS (32)

The Total Ozone Mapping Spectrometer (TOMS) has been successfully flown on four satellites (Mimbus-7, Meteor-3, Earth-

years (1978-2006) long-term record of atmospheric ozone observations that has helped scientists in understanding the global
ozone trend, ozone hole and ozone recovery. Though TOMS was designed for ozone monitoring, it also provided valuable
information on the sources of tropospheric aerosols (dust and smoke) and its long-range transpaort, volcanic 302, erythemal
W exposure, and effective reflectivity of the earth’s surface and clouds.

Probe, and ADEDQS) for daily monitoring of regional and global distribution of atmospheric ozone. TOMS has provided almost 30

1978

2005

TOVS (21)

SN

The TIROS Operational Vertical Sounder (TOVS) instrument package provides information on temperature and humidity
profiles, total ozone, clouds and radiation on a global scale. The Pathfinder processing of the data products using fixed
algorithms provides a wealth of climatological information. TOVS has been carried aboard MOAA polar orbiting weather
satellites since 1978, and continues to the present.

1978

1995

TRMM (83)

The Tropical Rainfall Measuring Mission (TRMM) is a joint endeavor between MASA and Japan's Mational Space Development
Agency. ltis designed to monitor and study tropical rainfall and the associated release of energy that helps to power the global
atmospheric circulation, shaping both global weather and climate. maore info

1993

2012

UARS (25)

The Upper Atmosphere Research Satellite (UARS) data set consists of daily near global (-80 to +80) measurements of
atmospherictrace gases, temperature, aerosols and wind profiles, as well as measurements of solar UV spectra and charged
particles injected into the Earth's atmosphere.

1991

2005




TRMM and Other Precipitation
Products

You are here: Project = TRMM

TRMM

The Tropical Rainfall Measuring Mission (TRMM) is a joint endeavor between MNASA and Japan's Mational Space Development Agency. It is designed to monitor
and study tropical rainfall and the associated release of energy that helps to power the global atmospheric circulation, shaping both global weather and climate.

L Date
Data Group Description Range

Ancillary (1) TRMM Ancillary data products 2000-02-07
to

2012-10-05

Climatology (12) TRMM Composite Climatology (TCC) consists of a merger of selected TRMM rainfall products over both land and ocean to 1888-01-01
give a "TRMM-best™ climatological estimate. Inputs to the composite were selected based on knowledge of the to

performance of the retrievals, limitations of the algorithms, and the presence of artifacts. 2010-05-31

Gridded (18) Gridded data products from VIRS, TMI, and PR, at a range of spatial and tempaoral resolutions 1997-12-01
to

2012-10-01

Ground-based Ground-based instrument data products 1995-01-03
Instrument (15} ta

2012-09-20

Orbital (13) Orbital data products from VIRS, TMI, and PR, atthe sensor's resolution 1997-12-07
to

2012-10-06

Subset (23) Parameter, gridded, regional gridded, and coincidence subset data derived from TRMM standard data products 1883-01-01
to

2012-10-06




The Most Popular Products

\/

Convert to NetCDF

3831 (Mersion 006): Monthly 5 x 5 deqree Rain rate, cloud liquid water, rain water, cloud ice, grauples at 14 levels for a latitude band from 40 || 1987-12-01 160 0.369
Combined Rainfall degree N to 40 degree S, from PR and TMI to
Available Services: 20M-07-01
Convert to KMZ
Download via HTTP
3B31 (Version 007): Monthly 0.5 x 0.5 dearee || Rain rate, cloud liquid water, rain water, cloud ice, grauples at 28 levels for a latitude band from 40 || 1997-12-01 174 36.639
Combined Rainfall degree N to 40 degree S, from PR and TMI to
Available Services: 2012-09-30
Download via HTTP
3B42: (Version 6) 3-Hour 0.25 x 0.25 degree || Calibrated IR merged with TRMM and other satellite data 18987-12-31 39432 0.315
merged TRMM and other satellite estimates || Available Services: to
Convert to gzipped NetCDF 2011-06-30
Convert to NetCDF
Convert to KMZ
— Download via HTTP
3B42: 3-Hour 0.25 x 0.25 deqree mer ed\ Calibrated IR merged with TRMM and other satellite data 18988-01-01 42607 0.753
TRMM and other satellite estimates vailable Services: to
nvertto gzipped NetCDF 2012-07-31
onvert to NetCDF
/ Download via HTTP
3B43: (Version .25 % 0.25 degree || Merged 3B-42 and rain gauge estimales 18588-01-01 164 4415
merged TRMM and other sources estimates || Available Services: to
Convert to NetCDF 2011-07-01
Subset Spatially andior by Parameter as NetCDF
Convert to KMZ
L \ Download via HTTP
3B43: Monthly 0.25 x 0.25 degree merged erged 3B-42 and rain gauge estimates 18988-01-01 177 4948
TRMM and other sources estimates ailable Services: to
onvert to NetCDF 2012-07-1
Subset Spatially andior by Parameter as NetCDF
~\ Download via HTTP
C5H: Monthly 0.5 x 0.5 dearee TRMM Monthly 0.5 x 0.5 degree Convective/Stratiform Heating 1887-12-01 160 T741
ConvectivelStratiform Heating Available Services: to
Convert to KMZ 2011-07-01
Download via HTTP
TRMM 3B42 daily.006 Daily TRMM and Others Rainfall Estimate (3B42 V& derived) 1997-12-31 4930 2197
Available Services: to
Convert to gzipped NetCDF 2011-06-30
Convert to NetCDF
— - ~_ | DownloadviaHTTP
TRMM 3B42 daily.007 N Daily TRMM and Others Rainfall Estimate (3B42 V7 derived) 1997-12-31 5327 2197
)Mrailahle Services: to
Convertto gzipped MetCDF 2012-07-31




Simple Subset Wizard

1. Search for Data Sets 2. Select Subset Criteria 3. View Results

Enter values for the Date Range and (optionally) the Spatial Bounding Box fo search for data sets; those critena will also be used when data sets are subsetted by
Date Range and Spatial Region.

Enter keywords or click the ‘Select Data Sets' button.

Data Set Keyword(s) Select Data Sets

Enter dates as YYYY-MU-DD or { AVallable Data Sets x
Date Range = Qata sets are sorted by the data archive center and project/mission.
Enter South West North East cod -?--':'Alaska Satellite Facility Synthetic Aperture Radar Data Center
Spatial Bounding Box + _IGlobal Hydrology Resource Center

|Goddard Earth Sciences Data and Information Services Center

l (Ol Search for Data § = +AquaARS

JAura HIRDLS

Report a Problem with the Simple Subset Wizard

RMM and Other Data
CITRMM_3B42 v6 [1997-12-31 - 2011-06-30]
_TRMM_3B42 v7 [1997-12-31 - Present]

CITRMM_3B43 v6 [1998-01-01 - 2011-07-01]
CITRMM_3B43 v7 [1998-01-01 - Present]

evel 1 and Atmosphere Archive a

ibution System

Clenice Uata Center

ClLangley Atmospheric
-[Land Processes DAAC

CINSIDCVO

0ak Ridge National Laboratory DAAC for Biogeochemical
Dynamics
IPhysical Oceanography DAAC

[} -

o b

|-

-ISocioeconomic Data and Applications Center

| Choose H Cancel |



SIMPLE SUBSET WIZARD (SSW) v1.07 ReLEASE NOTES

1. Search for Data Sets

Enter values for the Date Range and (optionally) the Spatial Bounding Box to search for data sets; those criteria will also be used when data sets are subsetted by

Date Range and Spatial Region.

(TRMM_3B43 7)
Data Set Keyword(s)

- el dgies

Date Range 1998-01-01 4 to 1993-12-31

Select Data Sets

Spatial Bounding Box -11.95-73.83.4.22 -55 55 m
() Search for Data S

Report a Problem with the Simple Subset Wizard

87°53'S, 39°22'W




SIMPLE SUBSET WIZARD (S35W) v1.07 ReELEASE nOTES

1. Search for Data Sets 2. Select Subset Criteria 3. View Results

Found 1 subsettable data set.

E'E Subset: Spatial Region (-11.95,-13.83,4.22,.55.55), Variables for TRIMM_3B43 w7 in EnetCDF 17‘

Number of Variables selected=1
#precipitation gzipped netCDF

- relativeError

- Cweight

‘ MBack to Search ‘ ‘ [7/Subset Selected Data Sets ‘ {)View Subset Results

LSS LIS

SIMPLE SUBSET WIZARD (SSW) v1.07 RELEASE nOTES

1. Search for Data Sets 2. Select Subset Criteria 3. View Results

Subset: Spatial Region (-11.95,-73.83,4.22 -55.55), Variables for TRMM_3B43 v7
(Get list of URLs for this subset in a file) (Downloading instructions)
3B43.19980101.7.5UB.nc

3B43.19980201.7.5UB.nc

3B43.19960301.7.SUB.nc

3B43.19960401.7.5UB.nc

3B43.19980501.7.5UB.nc

3B43.19980601.7.5UB.nc

3B43.19980701.7.5UB.nc

3B43.19980801.7.SUB.nc

3B43.19980901.7.SUB.nc

10. 3B43.19981001.7.SUB.nc

11. 3B43.19981101.7.SUB.nc

12. 3B43.19981201.7.8SUB.nc

W o0 = O Mo LS RS

{5 Start Over | | ¥)Back to Subset Criteria




Additional Data Services

Data via OPeNDAP (http://disc.sci.gsfc.nasa.gov/services/opendap/)
that can be used for remote access to individual variables within
datasets in a form usable by many tools, such as IDV, McIDAS-V,
Panoply, Ferret and GrADS;

GrADS-DODS Data Server or GDS
(http://disc2.nascom.nasa.gov/dods/);

The Open Geospatial Consortium (OGC) Web Map Service (WMS)
(http://disc.sci.gsfc.nasa.gov/services/wxs ogc.shtml) that allows
the use of data and enables clients to build customized maps with
data coming from a different network;

Providing NASA gridded hydrological data access through CUAHSI
HIS (Consortium of Universities for the Advancement of Hydrologic
Science, Inc. - Hydrologic Information Systems).



http://disc.sci.gsfc.nasa.gov/services/opendap/
http://disc2.nascom.nasa.gov/dods/
http://disc.sci.gsfc.nasa.gov/services/wxs_ogc.shtml
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Inter-comparison of
Rainfall Products
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Ongoing Work

e Rainfall map for countries

e Time series for countries
 More services (i.e., anomaly, etc.)



Hurricane Sandy
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Precipitation Product Applications

 USDA Crop Explorer
 Current Conditions



USDA Crop Explorer

USDA United States Department of Agriculture Linking U.S. Ll
ﬁ Foreign Agricunural Sanilia irking Ayricultiure %
-!l'.'ﬂwwd

R

icte

Global Food Suppl]r Mnnituring

Switch to CE Google Maps 5'"New5 & Events

Explore by Region o Tropical Cyclone Archive

North. America Former Soviet o RSS N Is
United States ) Union
Canada Site Index Kazakstan
Russia, Azerbaijan, -
Central Armenia and Georgia Related Sites
America Ukraine, Moldova, o Agricultural Production
Mexico and Belarus
Central America o Archive Explorer
and Caribbean Africa
. Articles and R rts
North Africa N e
South America Southern Africa o Explore by Crop
Brazil East Africa
Morthern South West Africa © Future of Land Imaging
America - :
Geog hic Search
Southern South Asia N e re
America Eastern China o Global Climate Change
Middle East Oceania South Asia
Europe Iran, Iraq, Syria and Turkey  Australia Southeast Asia © Global Crop Production
Europe Central Azia o Global Reservoirs/Lakes
Korea

o Landsat GloVis
Africa | Asia | Europe | Middle East | North America | South America | World
o MODIS Image Gallery

Explore by Crop o MODIS NDVI Gallery

. o MODIS NDVI Time Seri
Select a Commodity - ime Series

o MPA Rainfall Maps

o Owtgoing Longwawve
Radiation Anomaly

1l | o Photo Gallery
(4

Commodity Intelligence Articles and Reports

rgentina Sunflowers: Planting Slows with Rains in the Pampas Plains.

(Now 09, 2012)

. . . - Ti ical lo Monit:
rgentina sunseed production for 2012/13 is forecast at 3.6 million tans, down 10 percent @ Tropical Cyclone Monitor

rom last month but up 8 percent from last year. Heavy autumn rain, particularly in o USDA Satellite Imagery
Buenos Aires prcwmce, hampered sunflower plantmg E|r1|:| c:untnbuted tcr an astlmated Archive



|
USDA Siea] St Degiirmeit of Aowics e, Ll':rlkl'.ng LS. A,g-r!ml'um |
< Foreign Agricultral Service . *—‘@\M

Project Information Introduction
Data Processing The U.5. Department of Agriculture’s Foreign Agricultural Service (USDA-FAS), in cooperation with the
National Aeronautics and Space Administration’s (NASA) Goddard Earth Sciences Data and Information

Data Access Services Center (GES DISC), has been routinely using satellite-derived data to monitor precipitation

Data set Validation around the world. A key feature of this project is its use of near-real time global =atellite precipitation
P e ST data in an operational manner. Satellite precipitation products are produced by NASA via a

semi-automated process and made accessible from this Web site for USDA and public viewing.
References Monitorin ipitati i i i

g precipitation for agriculturally important areas around the world greatly assists the

Contacts USDA-FAS to quickly locate regional weather events, as well as improve crop production estimates.
Acknowledgment Data Processing Top
Disclaimer The NASA Goddard Space Flight Center (GSFC) system to produce the "TRMM and Other Data”

estimates in real time was developed to apply new concepts in merging quasi-global precipitation
estimates and to take advantage of the increasing availability of input data =ets in near real time. The
overall system is referred to as the "Wersion 6 TRMM Real-Time Multi-Satellite Precipitation Analysis."
For conwvenience, it is referred to here as the "TMPA-RT."

Related Sites

The TMPA-RT is run auasi-ooerationallv on a best-effort basis at the NASA Precipitation Processing



USDA United.StzBDepa.mnemnf Agrimlture. Linking ULS. Agriculture @ k
s Foreign Agricultural Service P g o T od

TMPA—RT Precipitation mm} TMPA—-RT Decadal Percent Normal Precipitation [%]
(01nav2012 - 10novZ012

(01nov2012 - 10n0ov2012)

200
150
125

100

3rdDS: OOLA/MGES 2012=11=20=21100 GraDS: OOLA/IGES 2012=11=20-2"
Ganeratad by NASA'm Giovanni {giovanni.gqefe.nora.gov) Ganeratad by NASA'm Giovanni {giovanni.qefe.nora.gov)



Current Conditions

3 Hours | 24 Hours | 10 Days | 30 Days | 60 Days | 90 Days

| 10-day Global and Regional Rainfall Maps

Accumulated Rainfall Anomaly Rainfall Percent of Normal
== NASA Earth Data ) s E ente u ce Disciplines = i
Rainfall
Goddard Earth Sciences Data
ASA N 4
sp GES DISC and Information Services Center Global ( ( (
===
‘GES DISC Home
Northern v s v
Hemisphere
Southern v v v
+ DATA PRODUCTS You are here: GES DISC Home » Agriculture » Additional Features » Tools » Current Conditions Related to Droughts and Floods He'“lﬁl‘-'“efe
+ SERVICES Current Conditions Related to Droughts and Floods
Maps for monitoring regional droughts and floods. All maps are derived from the Experimental Near-Real-Time TRMM Multi-Satellite Precipitation Analysis (TMPA or HOI'“I ( ( (
et America
+ Applications Map Guide to Analysis of Current Conditions:
[ South v v v
= All maps are derived from the Experimental Near-Real-Time TRMM Multi-Satellite Precipitation Analysis (TMPA or 3B42RT). A brief description is here and a more detailed America
documentation is also available. The daily climatology was derived from the 3-hourly TRMM and Others Rainfall Estimate (3842 V6) between 1998 and 2005.
MNote: 3B42RT is an experimental product It is produced quasi-operationally on a best-effort basis at TSDIS, with on-going scientific development by a research teamin Swthea!-.t ~( ( ~(
the GSFC Laboratory for Atmospheres. As such, users are encouraged to report their experiences with the data, and they should expect episodic upgrades or outages as =
the system develops A.Slﬂ
At present, all maps are updated daily after 0 Z. | Ce =,
ntral Asia v s v
Map descriptions:
= Accumulated Rainfall: Rainfall total during the specified period. Unit: mm | Eu rope | ( ‘ ‘( | (
= Rainfall Anomaly: rainfall total - daily climatology. Unit mm. Note: Does not apply to 3-hourly and daily maps.
= Percent of Normal: ((rainfall total)/(daily climatology))x100%. Unitiess. Note: Does not apply to 3-hourly and daily maps. A“Straia. ( ( (
Comments and Questions
Please contact GES DAAC Help Desk =
Local: 301-614-5224 | Africa | ( ‘ \( | (
Page Contents: | .
West Africa | v ‘ s | v
‘ USA ‘ v ‘ v ‘ v
| NE USA | v ‘ v | v
Central USA v v v
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Summary

e Satellite based global precipitation products
available for different application needs

e Other ancillary data (hydrological data
assimilation, Reanalysis) are available

e Data services and online tools are available to
support applications



URLs:

Mirador: http://mirador.gsfc.nasa.gov/

TOVAS: http://disc2.nascom.nasa.gov/Giovanni/tovas/
Simple Subset Wizard: http://disc.sci.gsfc.nasa.gov/SSW/
Crop Explorer: http://www.pecad.fas.usda.gov/cropexplorer/

Current Conditions:
http://disc.sci.gsfc.nasa.gov/agriculture/additional/tools/current conditions.sh

tml
GES DISC: http://disc.sci.gsfc.nasa.gov/
TRMM: http://trmm.gsfc.nasa.gov

Contact: Zhong.Liu@nasa.qgov or gsfc-help-disc@lists.nasa.gov
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